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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an object detecting apparatus which 
can be installed in response to directivity irrespective of a dead distance. 
SOLUTION: A transmitter 1 sends out radar waves toward a detection area 
7. A receiver 3 receives reflected radar waves of the radar waves. A 
waveguide 5, on which a part of the radar waves sent out to the detection 
area 7 is incident, passes the incident radar waves. A received-signal 
processing part 6 detects the existence of an object 9 to be detected at 
the outside of the detection area 7 on the basis of the received signal of 
the reflected radar waves supplied from the receiver 3, and it confirms the 
operation normality of a detecting system on the basis of the received 
signal of the radar waves, for inspection, which pass the waveguide 5. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It is body detection equipment containing an echo sounder transmitter, waveguide, an echo sounder receiver, 
and the receiving signal-processing section. Said echo sounder transmitter A radar wave is sent out towards a detection 
area. Said waveguide A part of radar wave sent out to the detection area from the end side is what incidence is carried 
out [ what ] and passes said radar wave by which incidence was carried out. Said echo sounder receiver It is what 
receives the reflective radar wave of said radar wave, and the radar wave which passed along said waveguide. Said 
receiving signal-processing section Body detection equipment which checks the normal of a detection system of 
operation from the wave-receiving signal of said radar wave which passed along said waveguide while detecting the 
existence of the detected object in said detection area from the wave-receiving signal of the reflective radar wave 
supplied from said echo sounder receiver. 

[Claim 2] It is body detection equipment which gives the time delay of extent which is body detection equipment 
indicated by claim 1 , and said waveguide can distinguish from the reverberation by the radar wave sent out towards said 
detection area to said passing radar wave. 

[Claim 3] It is body detection equipment including a means to be body detection equipment indicated by claim 1, and to 
adjust said radar wave velocity which said waveguide passes. 

[Claim 4] It is body detection equipment including a means to be body detection equipment indicated by claim 1 , and to 
adjust said radar wave intensity which said waveguide passes. 

[Claim 5] It is body detection equipment which turns and carries out outgoing radiation of said radar wave by which it is 
body detection equipment indicated by any [ claim 1 thru/or ] of 4 they are, said echo sounder transmitter and said echo 
sounder receiver are constituted by one transducer, said waveguide made carry out incidence of the radar wave sent out 
from said transducer from an end side, and incidence was carried out to said transducer from the same edge. 
[Claim 6] Said waveguide is body detection equipment with which incidence of said radar wave is carried out [ in / are 
body detection equipment indicated by any / claim 1 thru/or / of 5 they are, and / near the boundary of said detection 
area and a non-detecting area ]. 

[Claim 7] It is body detection equipment judged to be functional normal when it is body detection equipment indicated 
by any [ claim 1 thru/or ] of 6 they are and the signal corresponding to the radar wave on which said receiving signal- 
processing section passed said waveguide after predetermined time progress on the basis of the time of transmission of 
said radar wave is received. 

[Claim 8] It is body detection equipment judged to be functional normal when it is body detection equipment indicated 
by any [ claim 1 thru/or ] of 6 they are and the signal corresponding to the radar wave which said receiving signal- 
processing section is predetermined transmitting bearing, and passed said waveguide is received. 
[Claim 9] It is body detection equipment judged to be functional normal when it is body detection equipment indicated 
by any [ claim 1 thru/or ] of 8 they are and, as for said receiving signal-processing section, the signal corresponding to 
the radar wave which passed said waveguide has a value more than predetermined. 

[Claim 10] It is equipment which checks the normal of body detection equipment of operation, and waveguide and the 
receiving signal-processing section are included. Said body detection equipment It is equipment made into those with a 
body when a radar wave is sent out to a detection area with an echo sounder transmitter and an echo sounder receiver 
receives a reflective radar wave. Said waveguide It is what incidence of a part of radar wave sent out to the detection 
area from the end side is carried out, it makes pass said radar wave by which incidence was carried out, and supplies to 
said echo sounder receiver. Said receiving signal-processing section Check equipment of operation which the wave- 
receiving signal of said radar wave received by said echo sounder receiver through said waveguide is supplied, 
processes said wave-receiving signal, and checks the normal of said body detection equipment of operation. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the check equipment of operation which checks body detection 
equipment and its normal actuation. Furthermore, in detail, it is body detection equipment using a radar, and the body 
detection equipment which has a check means by which it can check that the body detection system is operating 
normally is started. The body detection equipment concerning this invention is suitable for carrying in mobiles, such as 
an automobile, and can be applied also to an intelligent transport system (ITS). 
[0002] 

[Description of the Prior Art] A radar wave is sent out to the area (detection area) where an obstruction is detected, and 
the check of body detection equipment supervising the detection area is needed on insurance with the body detection 
equipment made into those with a body by reception of a reflective radar wave. Conventionally, such a check has been 
performed by the check with receiving of the reflective radar wave from the checking reflector of a predetermined 
location. 

[0003] For example, the ultrasonic sensor for traffic control performs a normal check of operation based on the 
reflective radar wave from the road surface received at the time of a car absence while detecting existence of the car in a 
detection area / absence, moreover, the thing for which the reflected light from the checking reflector which was 
equipped with the optical radar sensor and a light beam scan means to scan a light beam in space, with "the optical 
barrier equipment" of Japanese Patent Application No. No. 305932 [ nine to ], and was beforehand prepared at the time 
of a predetermined scan angle is received — with, normal is checked. Each of these is premised on body detection 
equipment being fixed in space, i.e., the physical relationship of a checking reflector and equipment being eternal. 
Therefore, since the relative position (distance and include angle) of a checking reflector and equipment changes every 
moment with migration when body detection equipment is carried in a mobile, the above-mentioned technique takes the 
further treatment as a normal check means by reflective radar wave reception. 

[0004] As an inspection means of the body detection equipment carried in the mobile, the ultrasonic type supervisory 
equipment indicated by JP,3-238384,A, for example is mentioned. With this advanced technology, a reflective object 
(criteria reflective body) is attached in the car front face near the ultrasonic vibrator, and when the reflective level of the 
reflective radar wave from this reflective object becomes below the set point, the inspection configuration equipped with 
the control means which judges that it is unusual and oujtputs an abnormality signal is shown. An ultrasonic radar sensor 
is attached in the bumper of an automobile, and, specifically, the criteria reflective body is fixed to a predetermined 
distance ****** bumper front face from the sensor. The attached reason which carries out predetermined ****** is for 
detecting the reflective radar wave from a criteria reflective body in distinction from the reverberation after 
transmission. 

[0005] Since reverberation time becomes the above-mentioned patent public presentation official report with about 
0.8ms at the time of 0.2ms of air time, it is indicated that it is necessary detach a reflective body and a sensor 15cm or 
more of abbreviation which is the insensible distance which becomes settled in air time 1 0 reverberation time, and to 
attach them. 

[0006] However, since the insensible distance which becomes settled in the sum of air time and reverberation time is 
extended so that the gain rise of the receiving amplifier is carried out, in order to lengthen air time or to extend a 
detection area to a distant place, it is necessary to detach a sensor and a criteria reflective body further and to install 
them with the technique indicated by the above-mentioned patent public presentation official report. 
[0007] And the location must exist within limits which a transmitting radar wave reaches, when putting in order and 
attaching body detection equipment and a criteria reflective body in the bumper front face of a car, so that insensible 
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distance is extended - both - detaching — not installing - the directivity of a radar must be set that it does not obtain 
and a radar wave reaches a criteria reflective body. That is, directivity must be expanded, so that body detection 
equipment and a criteria reflective body are detached and installed. This means that it will be necessary to associate 
insensible distance and directivity and to design body detection equipment by the technique indicated by the above- 
mentioned patent public presentation official report. 
[0008] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is offering the check equipment of 
operation which does not twist in insensible distance but can be installed according to directivity, and the body detection 
equipment which has this check equipment of operation. 

[0009] Another technical problem of this invention is offering the check equipment of operation which can cancel the 
effect of reverberation simplicity and certainly, and the body detection equipment which has this check equipment of 
operation. 

[0010] It is offering the check equipment of this invention of operation with which another technical problem's can 
ensure [ ease and ] the range check of a space detection field farther, and the body detection equipment which has this 
check equipment of operation. 

[001 1] It is offering the check equipment of operation which can ensure [ ease and ] the radar wave intensity check of 
this invention to which another technical problem's was sent out further, and the body detection equipment which has 
this check equipment of operation. 
[0012] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above, as the basic actuation, the 
body detection equipment concerning this invention sends out a radar wave to a detection area with an echo sounder 
transmitter, and when an echo sounder receiver receives a reflective radar wave, it makes it those with a body. The 
description of the body detection equipment concerning this invention is in the point containing waveguide and the 
receiving signal-processing section which processes the checking radar wave which passed along waveguide. Said 
waveguide and said receiving signal-processing section constitute check equipment of operation or a means. 
[0013] Said waveguide supplies the radar wave which incidence of a part of radar wave sent out to the detection area 
was carried out, it made pass said radar wave by which incidence was carried out, and passed from the end side to an 
echo sounder receiver. 

[0014] Said receiving signal-processing section checks the normal of a detection system of operation from the wave- 
receiving signal of said radar wave which passed along said waveguide while detecting the existence of the detected 
object in said detection area from the wave-receiving signal of the reflective radar wave supplied from said echo 
sounder receiver. 

[0015] According to the body detection equipment of the above-mentioned configuration, only the travelling period at 
the time of passing along waveguide is in the radar wave which passes along waveguide. The propagation time delay in 
waveguide can be set as arbitration by changing the die length of waveguide or changing propagation velocity. For this 
reason, the effect of reverberation can be canceled simplicity and certainly. In order to distinguish from a checking radar 
wave, it becomes unnecessary therefore, to consider body detection equipment and the spatial arrangement of a criteria 
reflective body. 

[0016] And the incidence edge of waveguide can be installed in the location of arbitration within the limits at which the 
radar wave more than predetermined reinforcement arrives. Therefore, it cannot be based on insensible distance but the 
body detection equipment which has the means for a check of operation which can be installed according to directivity 
can be realized. 

[0017] Moreover, what is necessary is just to check the receiving reinforcement of a checking radar wave in the normal 
actuation check of body detection equipment. For this reason, the effect of reverberation can be canceled simplicity and 
certainly. 

[0018] Furthermore, in a detection area, radar wave intensity can be directly checked by arranging the incidence edge of 
waveguide at the edge of for example, a detection area. 

[0019] Furthermore, since the ratio of incidence reinforcement and outgoing radiation reinforcement can be set up by 
adjusting the attenuation factor in waveguide etc., the sent-out radar wave intensity check can be ensured [ ease and ]. 
[0020] Other purposes, configurations, and advantages of this invention are explained in more detail with reference to 
the accompanying drawing which is an example. Drawing is only mere instantiation. 
[0021] 

[Embodiment of the Invention] Drawin g 1 is drawing showing the concept of the body detection equipment concerning 
this invention. The illustrated body detection equipment shows the example of application of TAIPUHE from which the 
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echo sounder transmitter and the echo sounder receiver are separated. The illustrated body detection equipment contains 
an echo sounder transmitter 1 5 an echo sounder receiver 3, waveguide 5, and the receiving signal-processing section 6. 
An echo sounder transmitter 1 sends out a radar wave towards the detection area 7. A radar wave contains a supersonic 
wave, an electromagnetic wave, or a light wave. The detection area 7 is shown as a field inside a boundary line N. An 
echo sounder transmitter 1 is excited by the transmitting section 8. 

[0022] It dissociates from an echo sounder transmitter 1, has an echo sounder receiver 3, and it receives the reflective 
radar wave of a radar wave. It is reflected by the detected objects 9, such as an obstruction, and the reflective radar wave 
can receive the radar wave sent out from the echo sounder transmitter 1 with an echo sounder receiver 3 . 
[0023] The incidence edge 1 1 of waveguide 5 can be arranged in the location of arbitration within the limits at which 
the radar wave more than predetermined reinforcement arrives. In the illustration example, the incidence edge 1 1 of 
waveguide 5 is established in the interior of the detection area 7. While the radar wave transmitted from the echo 
sounder transmitter 1 is sent out to the detection area 7, incidence of it is carried out also to waveguide 5. And 
waveguide 5 is spread and outgoing radiation is carried out as a checking radar wave from the outgoing radiation edge 
12. The outgoing radiation edge 12 is turned to the echo sounder receiver 3. By this, while an echo sounder receiver 3 
receives the reflective radar wave from the detected objects 9, such as an obstruction which exists in the interior of the 
detection area 7, a checking radar wave will also receive it. 

[0024] The receiving signal-processing section 6 checks the normal of a detection system of operation from the wave- 
receiving signal of the checking radar wave which passed along waveguide 5 while detecting the existence of the 
detected object 9 in the interior of the detection area 7 from the wave-receiving signal of the reflective radar wave 
supplied from an echo sounder receiver 3. The receiving signal-processing section 6 constitutes check equipment of 
operation or a means with waveguide 5. It can be considered that an echo sounder receiver 3 is also the part which 
constitutes check equipment of operation or a means. 

[0025] The receipt time of the checking radar wave in the receiving signal-processing section 6 can be adjusted in 
general by the travelling period at the time of passing along the interior of waveguide 5, if the propagation time from the 
echo sounder transmitter 1 to the incidence edge 1 1 and the propagation time from the outgoing radiation edge 1 2 to an 
echo sounder receiver 3 are disregarded for the time being. A travelling period T will be given by T=L/v, if L and a 
checking radar wave propagation rate are set for the die length of waveguide with v. Therefore, the receipt time can be 
set as arbitration by choosing die-length L and propagation velocity v. 

[0026] Propagation velocity v can be adjusted by choosing the propagation medium of waveguide 5. For example, in an 
ultrasonic radar sensor, the acoustic velocity which is velocity of propagation changes with propagation media like 
about 970 m/s in about 190 m/s and helium in a carbon disulfide to being about 330 m/s in air. 
[0027] An acoustic wave is passed for the incidence edge 1 1 and the outgoing radiation edge 12 of waveguide 5, and it 
closes by the body which prevents a gas, and if the gas with suitable acoustic velocity is enclosed with the interior of 
waveguide 5, the velocity of propagation in waveguide 5 will change. Moreover, a metal, then acoustic velocity become 
about 10 times in air about the propagation medium of waveguide 5. 

[0028] The part which changes velocity of propagation into a part of waveguide 5 may be prepared. Thus, the checking 
radar wave propagation time amount which passes along waveguide 5 can be set as arbitration by accommodation of 
die-length L, and selection of a propagation medium. Moreover, it is clear that the same configuration can be taken also 
with the body detection equipment of a format using light (electromagnetic wave) as a radar wave. Also in this case, it 
becomes travelling period T=L/v about die-length [ of waveguide 5 ] L, and velocity of propagation v. It depends for a 
rate on the refractive index of a medium. 

[0029] Furthermore, you may be body detection equipment of the method which detects the distance from the phase 
contrast of the transmitted radar wave and the received reflective radar wave to the detected object 9. In this case, the 
above-mentioned travelling period T is transposed to phase contrast R, and can be applied. If the die length of 
waveguide 5 is set to L and wavelength in waveguide 5 is set to lambda, it will be mostly given by phase contrast R=2pi 
L/lambda lOphi. 

[0030] Therefore, especially when an acoustic wave is used, there is already no need of securing the insensible distance 
for distinguishing reverberation and a checking radar wave which poses a problem by spatial arrangement. As long as 
the incidence edge 1 1 of waveguide 5 is the location which can carry out incidence of the radar wave transmitted from 
the echo sounder transmitter 1 , anywhere is sufficient as it. For example, the latest of an echo sounder transmitter 1 is 
sufficient. It is not necessary to consider insensible distance and can install in arbitration according to the directivity of 
detection equipment. 

[003 1] Since it is necessary to distinguish mutually the internal reflective radar wave and internal checking radar wave 
from the detected object 9 of the detection area 7, as for the receipt time, the both-way time amount progress back to the 
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edge of the detection area 7 immediately after losing the reverberation after transmission is usually chosen. It explains in 
full detail by the circuitry for the normal check based on the below-mentioned checking radar wave reception. 
[0032] Drawing 2 is drawing showing the configuration which performs the range check of a detection area. In the 
example shown in drawing 2 , the arrangement relation between the detection area 7 for performing the range check of 
the detection area 7 more clearly and the incidence edge 1 1 of waveguide 5 is illustrated. An alternate long and short 
dash line N shows the boundary which demarcates the range of the detection area 7 of forward always. Although there 
was not necessarily a clear boundary alternate-long-and-short-dash-line N As shown in fact, an alternate long and short 
dash line N like illustration showed the boundary on account of explanation. 

[0033] The incidence edge 1 1 is sent out from an echo sounder transmitter 1, and it is arranged so that incidence of the 
radar wave which passes through Boundary N top mostly may be carried out. The checking radar wave by which 
outgoing radiation is carried out from the outgoing radiation edge 12 of waveguide 5 is received by the echo sounder 
receiver 3, and having the range where the detection area 7 is normal from the receiving reinforcement is detected. 
[0034] Since the radar wave intensity which carries out incidence falls to the incidence edge 1 1 of waveguide 5 when 
the detection area 7 is reduced, as shown by for example, the dotted line M, the checking radar wave intensity received 
with an echo sounder receiver 3 will also fall, and it will be detected that the detection area 7 is reduced rather than the 
normal range. 

[0035] Even if checking radar wave intensity arranges the incidence edge 1 1 of waveguide 5 as shown in drawin g 1 
since it is proportional to the radar wave intensity transmitted from the echo sounder transmitter 1 , it can detect 
normal/abnormalities of the range of the detection area 7 by investigating checking radar wave intensity. However, by 
considering as arrangement as shown in drawing 2 , on the boundary N of the detection area 7, radar wave intensity is 
detected and normal/abnormalities of the range of the detection area 7 can be checked more directly. 
[0036] Drawing 3 shows another example for checking the detection area 7. The boundary N of the normal detection 
area 7 is shown by the continuous line, and the incidence edge 1 1 of waveguide 5 is considered as arrangement which 
starts Boundary N exactly like the example of drawing 2 . If the detection area 7 contracts and it becomes like a dotted 
line M, since the radar wave intensity which carries out incidence will fall to the incidence edge 1 1 , it is detected that 
the detection area 7 contracted. The part Q in the boundary N of the detection area 7 is simulating the side lobe seen by 
an ultrasonic radar sensor etc. As long as each transmitted radar wave reinforcement of a side lobe and the detection 
area 7 has correlation, even if the side lobe Q is not contained in the detection area 7 unlike illustration, the arrangement 
introduced into waveguide 5 by making the transmitted radar wave in a side lobe into a checking radar wave is 
sufficient. 

[0037] by the way, generally the radar wave intensity which is reflected by the detected object 9 and is received with an 
echo sounder receiver 3 is alike and smaller than the radar wave intensity transmitted from the echo sounder transmitter 
1 . An echo sounder receiver 3 has a threshold for detecting the reflective radar wave of such low strength, on the other 
hand, since the checking radar wave made the radar wave transmitted from the echo sounder transmitter 1 only spread, 
rather than the radar wave reinforcement reflected from the detected object 9, the reinforcement can be boiled markedly 
and it can be considered that it is large. Therefore, in order to know the abnormalities of the detection area 7 from 
checking radar wave intensity as mentioned above, it has two or more different thresholds, and it will be necessary to 
use properly by time of day. 

[0038] As a way method for saving such time and effort, drawing 4 shows the example which formed the attenuation 
section 13 in a part or all of waveguide 5. The attenuation section 13 reduces radar wave intensity, when a radar wave 
passes. In the attenuation section 13, as a means to reduce radar wave intensity, a part of radar wave spread from the left 
of drawing to the method of the right is reflected, for example, a part is absorbed, or the technique of changing a part 
into another physical quantity is mentioned. For example, if it is the case of an acoustic wave, they are a resonator, an 
elastic plate sound absorbing material, a porous ingredient, etc. 

[0039] Furthermore, in a part or all of waveguide 5, you may be the configuration of making a part of radar wave to 
spread revealing outside. For example, when a radar wave is made into a light wave and an optical fiber is used for 
waveguide 5, without carrying out total reflection of the light wave to spread by the inside of an optical fiber, a part can 
be made to be able to reveal to the exterior and radar wave intensity can be reduced. 

[0040] When a radar wave is made into an electromagnetic wave and a coaxial line is used for waveguide 5, a leakage 
coaxial line can be used as a coaxial line. Moreover, it is also realizable using a dielectric wire way, a waveguide, etc. 
Although the case where an antenna is attached to the incidence edge 1 1 and the outgoing radiation edge 12 is common, 
the magnitude of attenuation can be adjusted also according to the efficiency of an antenna. 
[0041] Drawing 5 shows another example of a configuration of waveguide. In the example shown in drawin g 5 , a 
checking radar wave is once sent out from the outgoing radiation edge 15 of waveguide 5 to the reflective object 19, and 
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it has the composition of carrying out incidence of the checking radar wave reflected by the reflective object 19 to the 
incidence edge 17 of waveguide 5, and making it spreading to it again. In this case, checking radar wave intensity can 
be adjusted by adjusting the reflection factor of the reflective object 19. 

[0042] Drawing 6 shows still more nearly another example of waveguide. As shown in drawin g 6 , checking radar wave 
intensity can be adjusted by arranging a permeate 2 1 and adjusting the permeability of a permeate 2 1 between two 
waveguides 5 and 5. 

[0043] The infixation location of the above-mentioned reflective object 19 or a permeate 21 is not limited to the location 
mentioned above. For example, you may be the configuration which is made to reflect or penetrate the sent-out radar 
wave, and carries out incidence to waveguide 5, and the configuration which is made to reflect or penetrate the checking 
radar wave by which outgoing radiation was carried out from waveguide 5, and is made to spread to an echo sounder 
receiver 3. 

[0044] Thus, by adjusting the checking radar wave intensity by which incidence is carried out to an echo sounder 
receiver 3, a checking radar wave intensity judging can be performed using existence of the detected object 9 / absent 
judgment threshold. That is, in order to know the abnormalities of the detection area 7 from the reinforcement of a 
checking reflector, it is not necessary to prepare another threshold. The case where the transducer with which the echo 
sounder transmitter and the echo sounder receiver coalesced is used about a configuration is explained. 
[0045] Drawing 7 has illustrated application of the waveguide 5 when using the transducer 10 with which the echo 
sounder transmitter and the echo sounder receiver have coalesced in one unit. The incidence edge 1 1 and the outgoing 
radiation edge 12 of waveguide 5 have all faced the transducer 10. The incidence edge 1 1 of waveguide 5 can be 
installed in the location of arbitration within the limits at which the radar wave more than predetermined reinforcement 
arrives, and the outgoing radiation edge 12 of waveguide 5 is arranged so that a checking radar wave may be spread to a 
transducer 10. Die-length L of waveguide 5 and propagation time delay T from the incidence edge 1 1 to [ from the 
velocity of propagation v ] the outgoing radiation edge 12 become settled. Therefore, in the example shown in drawing 
7 , it cannot be based on insensible distance, it can be installed according to directivity, and the receiving time delay of a 
checking radar wave can be set as arbitration. Moreover, even if it is arrangement as shown in drawing 7 , it is clear for 
application of drawing 2 -6 to be possible. 

[0046] Drawing .8 has illustrated another application of the waveguide 5 to the transducer 1 0 with which the echo 
sounder transmitter and the echo sounder receiver have coalesced as one unit. The end of waveguide 5 serves as a 
reflector 13. Incidence of the radar wave is carried out from the end 1 1 of waveguide 5, and it spreads waveguide 5, it is 
reflected in a reflector 13, and it spreads it to hard flow, and carries out outgoing radiation from the end 1 1 of 
waveguide 5. That is, an incidence edge and an outgoing radiation edge are in the same end 11. Propagation time delay 
T from incidence to outgoing radiation will be mostly given by T=2 L/v, if the die length of waveguide 5 is set to L and 
it sets velocity of propagation to v. Even if it is this arrangement, it is clear for application of drawing 2 -6 to be 
possible. In addition, checking radar wave intensity can be adjusted also by adjusting the reflection factor of a reflector 
13. 

[0047] Drawing 9 changes bearing of a transmitting radar wave every moment, scans the inside of the detection area 7, 
and illustrates application of the waveguide 5 to the body detection equipment which detects the detected object 9. In 
the example of illustration, the radar wave which the echo sounder transmitter 1 sent out is reflected by the scanning 
mirror 23 (galvanomirror), the interior of the detection space 7 is scanned, an echo sounder receiver 3 receives the 
reflective radar wave from the detected object 9 which exists in the interior of the detection area 7, and the detected 
object 9 is detected. The scanning mirror 23 has a revolving shaft 25, and a rotation drive is carried out in the direction 
of arrow heads MZ1 or MZ2. Such body detection equipment is shown by Japanese Patent Application No. No. 305932 
[ nine to ] etc. 

[0048] The incidence edge 1 1 of waveguide 5 can be installed in the location of arbitration within the limits at which the 
radar wave more than predetermined reinforcement arrives, and the outgoing radiation edge 1 2 of waveguide 5 is 
arranged so that a checking radar wave may be spread to an echo sounder receiver 3. Even if it is this arrangement, the 
possible thing of application of drawin g 2 and drawin g 3 is clear. If the incidence edge 1 1 is especially arranged at the 
range edge at which the radar wave more than predetermined reinforcement arrives, the normal check of a scanning 
zone can be performed. That is, if a scanning zone becomes narrow, a radar wave will stop arriving at the incidence 
edge 11, and reinforcement will fall. By detecting this, it is detectable that the detection area 7 is contracting. Moreover, 
it cannot be based on insensible distance, but can install according to directivity, and the receiving time delay of a 
checking radar wave can be set as arbitration. 

[0049] Drawing 10 has illustrated application of the waveguide 5 to a phased array radar installation. A desired bearing 
HEREDA wave is sent out by shifting two or more phases of each radar wave of 0 1 10-1 n of echo sounder transmitters 
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of n. Waveguide 5 is applicable to this equipment as well as drawin g 9 . 

[0050] Drawing 1 1 is a scan mold configuration and illustrates application to the body detection equipment of a 
configuration of that the radar wave transmitted from the echo sounder transmitter 1 and the reflective radar wave from 
the detected object 9 to an echo sounder receiver 3 pass along the almost same path. The incidence edge 1 1 of 
waveguide 5 can be installed in the location of arbitration within the limits at which the radar wave more than 
predetermined reinforcement arrives, and the outgoing radiation edge 12 of waveguide 5 is arranged so that a checking 
radar wave may be passed through and spread to an echo sounder receiver 3. In this example, it cannot be based on 
insensible distance, it can be installed according to directivity, and the receiving time delay of a checking radar wave 
can be set as arbitration. 

[005 1 ] Drawing 12 is a scan mold configuration and illustrates application to the body detection equipment of a 
configuration of that the radar wave transmitted from the echo sounder transmitter 1 and the reflective radar wave from 
the detected object 9 to an echo sounder receiver 3 pass along the almost same path. Already let ends be the incidence 
edge 1 1 and the outgoing radiation edge 1 2 by making the end of waveguide 5 into a reflector like drawin g 5 . In this 
example, it cannot be based on insensible distance, it can be installed according to directivity, and the receiving time 
delay of a checking radar wave can be set as arbitration. 

[0052] With an above-mentioned explanatory view, although waveguide 5 was formed in the so-called outside of a horn 
and showed, it is not necessarily limited to the configuration. For example, as drawin g 13 shows, it is also possible to 
install an edge 1 1 in the interior of a horn 27. Moreover, as shown in drawi ng 14 , the structure of establishing the 
incidence edge 1 1 in a part of horn 27, and making waveguide 5 following it at the incidence edge 1 1 can also be taken. 
In drawing 1 3 and 14, a reference mark 29 shows a transducer. 

[0053] The method of not blocking the checking radar wave which spreads the interior as the fixed approach of 
waveguide 5 is taken. For example, the fixed approach is comparatively free, if hollow tubing is used and it enables it to 
disregard ultrasonic leakage as waveguide 5, when a radar wave is a supersonic wave. What is necessary is on the other 
hand, just to fix through ** and an acoustical insulator (a supersonic wave for example, cork), if the ultrasonic leakage 
from a front face cannot be disregarded using solid tubing etc. 

[0054] D rawing 1 5 and the example of 16 show the example using the space opened wide as waveguide 5. These 
examples are teaching that waveguide 5 does not necessarily need to be closed. It is made to reflect by the reflector 3 1 
and a part of radar wave sent out from the echo sounder transmitter 1 is made to spread in the direction in which an echo 
sounder receiver 3 is located through the space waveguide 5 in the example of drawing 1 5 . It is reflected by the 
reflector 33 and incidence of the checking radar wave which passed along the space waveguide 5 is carried out to an 
echo sounder receiver 3. 

[0055] In the example of drawing 16 , as a checking radar wave, it is made to reflect by the reflector 3 1 and a part of 
radar wave sent out from the transducer 10 is led to a reflector 35 through the space waveguide 5. It is reflected in hard 
flow by the reflector 35, a checking radar wave passes along the space waveguide 5 to hard flow, and incidence is 
carried out to a transducer 1 0 by the reflector 3 1 . 

[0056] Drawing 1 7 is the block diagram showing the example of a configuration of the body detection equipment 
concerning this invention. The illustrated body detection equipment contains an echo sounder transmitter 1 , an echo 
sounder receiver 3, the receiving signal-processing section 6, and the transmitting section 8. 

[0057] The transmitting section 8 includes a sending circuit 37 and the timing signal generating circuit 38. A sending 
circuit 37 receives the signal SI from the timing signal generating circuit 38, and generates a sending signal, and the 
radar wave transmitted from the echo sounder transmitter 1 based on the signal is sent out in space. 
[0058] The receiving signal-processing section 6 includes a receiving circuit 39 and the check judging circuit 40 of 
operation. A receiving circuit 39 generates the signal Rl with which those with receiving are expressed based on the 
signal supplied from an echo sounder receiver 3. 

[0059] The check judging circuit 40 of operation includes the non-existed judgment circuit 41, the check circuit 43, and 
the AND-operation circuit 45. The non-existed judgment circuit 41 receives at least the signal SI which shows the time 
of day of transmission, and the signal Rl showing those with receiving, and judges the existence of the detected object 9 
from the existence of the reflective radar wave within the predetermined period after transmission. When you have no 
detected object 9, the signal Ab of a logical value 1 is generated and the signal Ab of a logical value 0 is generated at the 
time with detected object 9. 

[0060] as the check circuit 43 being normal, when the signal which shows the time of day of transmission, and the 
signal Rl which shows those with receiving which are generated based on a reflective radar wave are received at least, 
transmitting time of day is compared with the receipt time of a checking radar wave and the difference of both time of 
day is predetermined within the limits — the signal Z of a logical value 1 - generating - predetermined — when out of 
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range, the signal Z of a logical value 0 is generated as abnormalities. 

[0061] The AND-operation circuit 45 performs the AND operation of the signal Ab outputted from the non-existed 
judgment circuit 41, and the signal Z outputted from the check circuit 43, and outputs Signal Y as a result of an AND 
operation. Normal is checked, and Signal Y serves as a logical value 1, when the detected object 9 is absent. 
[0062] Drawing 1 8 is an electrical circuit which shows the concrete circuitry of the check circuit 43. The check circuit 
43 displayed with the dotted-line rereeling reel includes the time window circuit 51, the coincidence check circuit 53, 
and a store circuit 55. The timing signal generating circuit 38 generates the signal SI of a logical value 1 for every 
predetermined period. The signal SI is transmitted to the sending circuit 37, and when a signal SI is a logical value 1, 
an echo sounder transmitter 1 carries out predetermined period sending out of the transmitted radar wave. 
[0063] If the reflective radar wave more than predetermined reinforcement is received by the echo sounder receiver 3, 
the signal Rl of the period and a logical value 1 will be generated. When not received, a signal Rl serves as a logical 
value 0. 

[0064] The signal S10 which shows transmitting time of day is inputted also into the check circuit 43. However, a signal 
S10 is made into the reversal signal of a signal SI here. Although stated by the following explanation that an echo 
sounder receiver 3 judges reinforcement with the same threshold to a checking radar wave from the detected object 9 to 
a reflective radar wave list, the on-the-strength judging of both can be carried out with a different threshold. 
[0065] The time window circuit 51 generates the signal S2 of a logical value 1 during a predetermined period after 
predetermined time, after it receives the signal S 1 0 which shows transmitting time of day and a signal S 1 0 becomes a 
logical value 1 . 

[0066] The illustrated time window circuit 51 includes the on-delay circuit 57 and the pulse forming network 59. The 
diode display added to the output side of the on-delay circuit 57 shows the rectifier circuit. The signal SI 0 of a logical 
value 1 is inputted into the on-delay circuit 57 of the time window circuit 51. The on-delay circuit 57 has the ON delay 
time tau 1, and it generates the signal Sal of a logical value 1 until a signal S10 becomes a logical value 0 from the time 
of the condition of the logical value 1 of a signal S10 continuing one or more [ ON delay time tau ]. A signal Sal is 
inputted into a pulse forming network 59. 

[0067] A pulse forming network 59 generates the signal S2 of a predetermined period and a logical value 1, after 
receiving the signal Sal of a logical value 1 . The illustrated pulse forming network 59 includes the photo coupler which 
consists of combination of a light emitting diode D12 and a photo transistor Ql 1 , and the level assay circuit 61 . 
Resistance Rl 1 is connected to the light emitting diode D12, and resistance R12 is connected to the emitter of a photo 
transistor Ql 1 . The emitter of a photo transistor Ql 1 and the node with resistance R12 are led to the input edge of the 
level assay circuit 61 through the capacitor CI 2. Supply voltage Vcc is supplied to the input edge of the level assay 
circuit 61 through diode D13. 

[0068] The signal S2 outputted from the time window circuit 5 1 is inputted into AND circuit 65 in the coincidence 
check circuit 53 with a signal Rl . The output S3 of AND circuit 65 does not become a logical value 1 , if S2 and Rl do 
not take a logical value 1 to coincidence. It is beforehand set up during the ON delay time tau 1 or a pulse nascent state 
so that the time of day when a signal S2 serves as a logical value 1 may be time of day when a checking radar wave is 
received by always [ forward ]. Therefore, if are received at the time of day when a checking radar wave should be 
received and it will not be received [ the signal S3 of a logical value 1 is generated and ], a signal S3 becomes a logical 
value O. 

[0069] In the illustration example, a signal Rl is supplied for the coincidence check circuit 53 to one side of the input 
edge of AND circuit 65 through a capacitor CI 3 including a capacitor CI 3 and diode D14. Supply voltage Vcc is 
supplied to one side of the input edge of AND circuit 65 through diode D14. 

[0070] A signal S3 is transmitted as trigger signal [ of the holding circuit 67 of a store circuit 55 ] T. A signal S10 is 
inputted as hold signal [ of a holding circuit 67 ] H. Hold signal H becomes a logical value 1 from after transmission of 
a radar wave to the transmitting time of day of the following radar wave. And if normal in a predetermined period, since 
a signal S3 will serve as a logical value 1 after transmission, trigger signal T becomes a logical value 1 . While hold 
signal H is continuing the logical value 1 from the time, the signal Sc 1 of a logical value 1 is generated. A signal Sc 1 is 
inputted into the off-delay circuit 69. 

[0071] Even if the off-delay circuit 69 generates the signal Z of a logical value 1 when the signal Sc 1 of a logical value 
1 is inputted, and a signal Sc 1 becomes a logical value O, Signal Z is maintained at the condition of a logical value 1 
between the predetermined OFF delay time eta 1 . If the condition that a signal Sc 1 is a logical value 0 continues 
exceeding the OFF delay time eta 1 , Signal Z will become a logical value O. 

[0072] Therefore, since a signal S3 does not serve as a logical value 1 when the signal Rl of a logical value 1 is not 
generated [ that a checking radar wave is not received etc. and ] at predetermined time of day, even if it becomes a 
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logical value 1 at hold signal H, the signal Sc 1 of a logical value 1 is not generated. Since the OFF delay time eta 1 is 
set up for a long time than the ON delay time tau 1, if normal, the signal Zl of a logical value 1 will continue, and will 
be generated, but since it is set up shorter than the period from which a signal S10 serves as a logical value 0, once the 
signal Sc 1 of a logical value 1 is not generated normally, the signal Z of a logical value 0 will arise and abnormalities 
will be notified. 

[0073] In drawing 18 , the off-delay circuit 69 includes diode D15, a capacitor C14, and the level assay circuit 71 . The 
signal Sc 1 outputted from a holding circuit 67 lets diode D15 pass, and is supplied to the level assay circuit 71. The 
capacitor CI 4 by which the other end was connected to the power source Vcc is connected to the input edge of the level 
assay circuit 71. Reference marks 49 and 63 show an interface circuitry. Interface circuitries 49 and 63 have capacitors 
CI 1 and C13 and diodes Dl 1 and D14. 

[0074] Drawing 19 is the block diagram showing another example of the body detection equipment concerning this 
invention. In drawing, the same reference mark is attached about the same component as the component which appeared 
in drawing 1 7 . A radar wave is sent out so that the illustrated body detection equipment may scan the inside of the 
detection area 7, including a scanning circuit 73 and the scanning mirror 23 as a description part, and it detects the 
detected object 9 based on reception of the reflective radar wave from the detected object 9. 
[0075] A scanning circuit 73 is sent out so that a radar wave may be scanned into space. An echo sounder receiver 3 
receives a reflective radar wave, changes it into an electrical signal, and is supplied to a receiving circuit 39. A receiving 
circuit 39 generates the signal Rl with which those with receiving are expressed based on the signal. 
[0076] The non-existed judgment circuit 41 receives at least the signal SI which shows bearing of transmission, and the 
signal Rl showing those with receiving, and judges the existence of the detected object 9 from the existence of the 
reflective radar wave in predetermined bearing. When you have no detected object 9, the signal Ab of a logical value 1 
is generated and the signal Ab of a logical value 0 is generated at the time with detected object 9. In addition, in this 
drawing, the direction of J is equivalent to predetermined bearing. 

[0077] The check circuit 43 receives at least the signal which shows sending-out bearing of a radar wave, and the signal 
which shows those with receiving which are generated based on a reflective radar wave, compares the receiving 
existence of sending-out bearing and a checking radar wave, normalizes those with receiving in predetermined bearing, 
and generates the signal Z of a logical value 1 . Moreover, the signal Z of a logical value 0 is generated by making those 
without receiving into abnormalities. 

[0078] The AND-operation circuit 45 calculates the AND of Signal Ab and Signal Z, and outputs Signal Y as a result of 
the operation. Normal is checked, and when the detected object 9 is absent, Signal Y serves as a logical value 1. 
[0079] Drawing 20 is the concrete electrical circuit of the check circuit 43 which can be adopted in the body detection 
equipment shown in drawing 19 . The illustrated check circuit 43 includes the bearing signal generating circuit 75, the 
coincidence check circuit 77, and a store circuit 79. The bearing signal generating circuit 75 generates the signal S2 
which shows that it is bearing where a checking radar wave should be received from the signal SI which shows bearing. 

[0080] A scanning circuit 73 generates the signal SI of a logical value 0 for every predetermined period. The signal SI 
is transmitted to the scanning mirror 23, and when a signal SI is a logical value 0, the scanning mirror 23 presupposes 
that specific bearing is turned to. If the reflective radar wave more than predetermined reinforcement is received by the 
echo sounder receiver 3, in a receiving circuit 39, the signal Rl of the period and a logical value 1 will be generated. 
When the reflective radar wave more than predetermined reinforcement is not received, a signal Rl serves as a logical 
value O. 

[0081] The bearing signal generating circuit 75 generates the signal S2 of a logical value 1, when the scanning mirror 23 
has turned to bearing where a signal S 1 is received and a checking radar wave is received. Here, the drive frequency of 
the scanning mirror 23 has become settled, and after a signal SI serves as a logical value 1, it presupposes that the 
scanning mirror 23 turns to bearing where a checking radar wave is received after predetermined time. Specifically, the 
time window circuit 51 shown by drawing 9 can be used. By adjusting the ON delay time tau 1 and a pulse generation 
period, the signal S2 of a predetermined period and a logical value 1 is generable. 

[0082] A signal S2 is inputted into the coincidence check circuit 77 with a signal Rl . The coincidence check circuit 77 
includes the inverter circuit 85, OR circuit 87, and the level assay circuit 89. 

[0083] The inverter circuit 85 contains the photo coupler which consists of a light emitting diode D22 and a photo 
transistor Q2L To light emitting diode D22, the signal S2 outputted from the bearing signal generating circuit 75 is 
supplied through resistance R21. The end of a capacitor C22 is connected to the collector of a photo transistor Q21, and 
the reversal signal S20 of a signal S2 is outputted from the other end of a capacitor C22. The power source Vcc of 
operation is supplied to the collector of a photo transistor Q21 through resistance R22. It lets diode D23 pass in the other 
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end of a capacitor C22, and the power source Vcc of operation is supplied to it. 

[0084] OR circuit 87 is constituted as wye yard . Orr who connected the cathode of diode D25, and the cathode of diode 
D26. The reversal signal S20 outputted to OR circuit 87 from the inverter 85 which constitutes the coincidence check 
circuit 77 5 and the signal Rl outputted from a receiving circuit 39 are inputted. If actuation of a detection system is 
normal, a signal S2 and a signal Rl will become a logical value 1 or a logical value O mostly at coincidence. Therefore, 
if normal, a signal S20 and a signal Rl will change complementary, namely, - always [ forward ] (S20, Rl) - = (1 O) — 
since it becomes, the OR of a signal S20 and a signal Rl always becomes a logical value 1 to or (0, 1). 
[0085] The level assay circuit 89 has at least the minimum threshold which distinguishes the output of the logical value 
1 of OR circuit 87, and a logical value O. When the output of OR circuit 87 is a logical value 1, the signal S3 of a 
logical value 1 is outputted. When not received in the bearing in which a checking radar wave should be received, since 
a signal S20 and a signal Rl serve as a logical value 0, the signal S3 outputted from the level assay circuit 89 becomes a 
logical value 0. 

[0086] A store circuit 79 receives a signal S3, and when a signal S3 is a logical value 1, it generates the signal Z of a 
logical value 1 . The store circuit 79 has the OFF delay time eta 2, and it continues generating the signal Z of a logical 
value 1 until the OFF delay time eta 2 passes, even if a signal S3 serves as a logical value O. Since some time errors of a 
signal S20 and a signal Rl are permitted, the OFF delay time eta 2 is formed. If the signal S3 of a logical value 0 
continues exceeding the OFF delay time eta 2, Signal Z will become a logical value 0. Therefore, since the OFF delay 
time eta 1 is set up shorter than the period when a signal S3 serves as a logical value 0 although a signal S3 becomes a 
logical value O when the signal Rl of a logical value 1 is not generated [ that a checking radar wave is not received etc. 
and ] at predetermined time of day, the signal Z of a logical value 0 arises and abnormalities are notified. 
[0087] Although illustration is not carried out, if the signal which shows sending-out bearing of a radar wave is inputted 
into the check circuit 43 as a signal SI also with a phased array radar installation as shown by drawing 1 0 , the body 
detection engine performance can be checked similarly. 

[0088] Drawing 21 is the block diagram showing still more nearly another example of the body detection equipment 
concerning this invention. In drawing, the same reference mark is attached about the same component as the component 
which appeared in the drawing shown previously. The illustrated body detection equipment consists of laser diodes with 
which an echo sounder transmitter 1 sends out a light wave. An echo sounder receiver 3 receives a light wave, and 
contains the photo detector changed into an electrical signal. The echo sounder transmitter 1 which consisted of laser 
diodes is driven by the transmitting section 8. Incidence of a part of radar wave which is a light wave sent out to the 
detection area 7 from the end side is carried out, and waveguide 5 passes the radar wave by which incidence was carried 
out. The checking radar wave which passed waveguide 5 is supplied to the echo sounder receiver 3 which becomes by 
the photo detector. 

[0089] As a scanning mirror 23, a well-known semi-conductor galvanomirror can be used by JP,7-218857,A etc. 
Rotation actuation of the scanning mirror 23 is carried out in the direction of arrow heads MZ1 and MZ2 a core [ a 
revolving shaft 25 ] by the drive circuit 91. The rotation change of the scanning mirror 23 is detected by the rotation 
change detection means 93. In JP,7-218857,A, two sensing coils are prepared for the purpose of detection of the 
displacement angle of a movable plate. This sensing coil is arranged so that the flat-surface coil and electromagnetic 
coupling which were prepared in the movable plate may be possible. The mutual inductance of a flat-surface coil and 
each two sensing coil changes with the variation rates of a movable plate. 

[0090] The rotation change detection means 93 shows a coil. The rotation change detector 95 detects the displacement 
angle of a fluctuation plate with the voltage signal outputted based on this mutual inductance, for example. The output 
signal is supplied to the receiving signal-processing section 6 as a signal which shows bearing. To the configuration of 
the receiving signal-processing section 6, and a function, since the intermediary already explained, he omits here. Also 
in this example, the same operation effectiveness as the example described previously is done so. 
[0091] When it constitutes the level assay circuit and AND circuit which are used by drawing 18 and 20 as a fail-safe 
element, the fail-safe window comparator / AND gate currently indicated on the United States patent No. 5,345,138 
specification, this No. 4,661,880 specification, these No. 5,027,1 14 specifications, etc. can be used. Moreover, it is 
related with a circuit, its actuation, and a fail-safe property. Institute of Electrical Engineers of Japan paper magazine 
(Trans.IEE of Japan) Vol,109-c, It is indicated by No.9 and Sep. 1989 (1 construction of a fail-safe logical element 
****** interlock system with an aperture property). Moreover, "Appl ication of Window Comparator to Majority 
Operation" Proc.of 19 th International Symp.on Multipl e-Valued Logic, It is indicated by reference, such as IEEE 
Computer Society (May 1989). Moreover, as an on-delay circuit, a well-known fail-safe on-delay circuit can be used by 
the international public presentation WO 94/No. 23303 official report, the international public presentation W No. 
094/23496 official report, JP,1-23006,B, JP,7-22932,A, JP,9-162714,A, etc. A well-known fail-safe circuit can be used 
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for a holding circuit in the international public presentation WO 94/No. 23303 official report, the international public 
presentation WO 94/No. 23496 official report, etc. Moreover, the fail-safe nature of a rectifier circuit is explained in full 
detail for example, in the international public presentation WO 93/No. 23772 official report etc. The high check circuit 
of the safety which can detect the error of transmission and reception to fail-safe can consist of using such fail-safe 
elements. 
[0092] 

[Effect of the Invention] According to this invention, the following effectiveness can be acquired as stated above. 

(a) It cannot be based on insensible distance but the check equipment of operation which can be installed according to 
directivity, and the body detection equipment which has this check equipment of operation can be offered. 

(b) The check equipment of operation which can cancel the effect of reverberation simplicity and certainly, and the body 
detection equipment which has this check equipment of operation can be offered. 

(c) The check equipment of operation which can ensure [ ease and ] the range check of a space detection field, and the 
body detection equipment which has this check equipment of operation can be offered. 

(d) The check equipment of operation which can ensure [ ease and ] the sent-out radar wave intensity check, and the 
body detection equipment which has this check equipment of operation can be offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[0 0 0 5] ±IBWW : &ll&«fcHU MffB#[S 0.2m 
s©fcSfca»l$IHttJl&0. 8ms htnZ><DX, RMVa 

S«15 cmfeU:g8bTlRtttf£&g* s &£tfi3*i£;ft 
TI^So 

[0006] u^u ±m<mm£;m&miznzm£ titztt. 

S©TS fc>tffc3£*RW*rt**3e>fclibT»B-fS 

[0007] u**. ^(Dffigtt, sifsu— ^^iua 
^mm&<%vz>\zzmm*m^xmm-e&2> 

[0 0 0 8] 

[$6HJi#«i*b«fc5£1-£pjB] *fSt$©ffijBttx ^P* 

[0009] *&m<Dibo—'3<Dwm-&, mw&mw 

[0 0 10] *#BW©Ktt»a-o<D««tt, ^R3t&*0 

tft» s « * a « r & c £ t* & s o 
[ooii] *^©st*)d-o©»Mtt, au*n 

fcb-y$©&jKStf?.£, ^s fro, SgSSCfroCfc 
[0 0 12] 



(3)$U5§2 001-13238 (P 2 0 0 1 - 1 3 2 3 8 A) 
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-y«*»a«TJ««bfei:*K:4»{**t)i:-r4o #38 
WK«*«Jtt«»*SBO«f«ttx *i£B&^ 3l$i1S£ii 

[0 0 13] HuSBaSifcBSJi, -ffiMfr <btk%lB.Mizmth 

■2) o 

[0 0 14] mf8BS««-95!LagPf±x «rffiSBS<P6« 
[0 0 15] ±IB«j*©1»<^»SSBfc:«fcft«* #$JBS 

So #^(c£(*«&«a*ii$intt* mar* *$eb&© 

[0 0 16] b*»*x #«SaSOXtfJ|BttBf€»ftJBl±0 

i/— y«*«saa-rattHrt©««©ffiBt:89!B'T?*So 

iMU © * * -T £ $rtfctfc»l$§ B £ f 3 c i: 

-So 

30 [0017] it, wimmmw<DiEijsmftm®.KLi8^ 
tctb, mmnrnw*. mm, B^c»i»b»*o 

[0018] MC, ^«ES§©A*f«S, ^>J^«, tfeftJE 

^©jffig(5(ciaBt-sch(c<t ^^0E^{3i5^^r, 1/ 

[0019] mz, *«BS-c©»«j(s«cif*ia«s"r*c 

40 [0 0 2 0] *^B^fflffe©ge<3 N fltJ^RVWMlfcoi^T 

nmmx-$>zmtmm&&mi„ icbkisbw 

[0 0 2 1 ] 

■To m^ntzmimmmwit, s?ss3 

50 «®iig*fctt^je^*^tfo ^EJ^7(itg 



5 

«»8fc:«fcoTEME;¥i'l.3o 
[0 0 2 2] SJSS3HU 1 LTiiitx. £ 

[0 0 2 3] if jgSS 5 ©AStSffi 1 1 HU tfte&fifcU:© 

s«Hrt©fiE3S©ii«t:EB -r s c k 

tfftSo 0^3£SS0JT-fciU #$S& 5 © AS« 1 Hitft 
»K«7©rt»fc:SttTaao 3£i£§f lfr£2i«;*ixfc 

A*A«tS. *LT, i*»H»5fte»LTWSt«Bl 2 
*»61jttE«l'— y*kbTUli*$n4o ttiS**IB12l±S 
»S3'Mai»$>ixT^.6„ ciifcJ:*), g*»3HU 4ft 
»E«7 ©rt*K#ffi-r-6P»S!ft<S©lftlft»I« 9 *><=>© 

[0024] gfie-ff aasas 6 fcJU g$Eg§ 3 
ii£&£f u-^$©g»s§A> e>4£*0Et$ 7 ©rtgp(c*3 
»S*tft»«l9©*faf*tft»l-r4i:k*K:, ASSESS 5 £ 

m o fctft*ffl u — y«©s««* *» e> tft»«©«i^iE» 
[0025] g«« -^saagp 6 atftiEffl u— y» 

©g{§B#£iJtt, i£$g§ 1 £ AltSSf 1 1 's©fK#B$IHk 

-rmmrtm, Bros ©1***9 $Mf©eaH3H-ca 

fcligi5f#-5o &ttftlHT»\ #$£§©«£ 4ftS 
?>tvSo ftot, S$L-^e»JftKv*a*ci:t:j; 

[0026] v«i> #M8& 5 ®eas^*s* 

"C> fiiRSKTfifcS^attx ^t:li»3 3 0m/s 
-e&S©£*JLT. — ^b^cfT-Ji^J 1 9 Om/s, 
^U"i7Act>T!W9 7 0m/s©«t"5t:ei8«Ei*:k:«t5 

[0027] #$s& 5 ©A*f4s 1 1 & <fcvmaf*s 1 2 
e«9^s^jffii:-rnK, #&«£«*© i otesftt 

[0 0 2 8] »«B5©-»»(D*t:, eaSiSS*^A 
SfBfl-SKttTtiJ;^,, C©£5<C« S£ L ©UtiStf 



(4)$M2 0 0 1 - 1 3 2 3 8 (P 2 0 0 1 - 1 3 2 3 8 A) 
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T = L/vk&3 0 «f©aff*C«#t5. 
[0 0 2 9] IC> gfi£*ife 

ffi. *«»5©ft££LfcU «g?fi!^5T-©?SEg* A 
k-TSkx fiySMR=2 7TL/A + 0-Cf3:l£-^;t$>ft 

10 £o 

[0 0 3 0] S£oT, Wtt£^fc*6£tt£HM2:& 

SS5©ASt«l U±»*»l*»*>33S«*nfcl/-^«* 
AWT-^i>ffiSt-afetv«{5I^T-*) «fct><, 0>UHU i£$f§ 
KDKfi-e^J;^. ^«ffi«*IBJ«-r* 4 fi!'SH:«t<, 4ft 

[0 0 3 1] tl^K«7©rtf»©ttl^&9jtP&©R» 

u-yitv fcttEfliu— *"*i:fci\ S^tKJWrssfcfi 

20 #&s©-t% gensaitt, ^«^©^#* i ^<'&^fcii 

*»IK«7©*$T©a«IISIffl|^8^il#»i 

fe©niK4SjiE-epait-So 

[0 0 3 2] 02 tt4ft»E^©®Hfil^*ff 

•ria-cfeSo ni2{c^-riis6i^jT-tt, 4ft*nE*£7©i5B 

BBS J: SHJ3ffi|{cfTofc«>©, 4ft*PEij£7i:, z»M8§5 
OXHil 1 kOE«g|«*0!l^bTi>-6o — jSUMRN 
l4iE««f©«eaiE«7©ttH*B3t-r4«llll*5%-ro * 

30 T*t±&^#, »w<o»^±, m^©J;^^-^II^N-r- 

[0 0 3 3] A*t«l ltt> ^SSl^?>^ltti$nTs 

e^ti^o 2»$ss 5 ©mats 1 2ip6>tBst$n54ftatffl 
u-^*tta«S3T?s©s^ *©g«^s*'e>4ft«i 

E^7 #IEm&&B£*-f -Si k^lftttJ^n-So 
[0 0 3 4] tt»E^7*s, ^Jx.«^MT-^^tLi.J; 

aca&'j^tifca-^ »^gg5©Ait4si itASt-rs 

40 ^SfflU-^Mffl^JS^^Tb, 4ft»E^7 AJjE^lEffl 
[0 0 3 5] 4ft*fflU -*•$©&««:> aiftSlfrfea 
©ASt^Sl 1*. ElKTfi-f <fcotc|EMLT*K 4ft2tffl 

u— y?S[©3ifi*ia^-5c;kt:<t t), 4ft£aEfcS7©i6ffl 
©iE»/RfS*tft»f SCk3&«-C*So fibs 1212 (c^ 

^5^^T^ u-^»©^lSS:4ft*ab, <t t) 4ft^n 
EtS 7 ©®H©jE^/M^^{S^.'r- * 3o 
50 [0 0 3 6] 13 tt4ft&K«^ fctefgf £fc«>©8'JCD0»J 



7 

»5. H2©0«i:H«C, #$SS 5 © A8«i 1 Kittle N 
tTK*»*»4«fc^*iBBi:b-C**o tft»K«7*Mt/h 
bt\ !$MM<D&oiZt£5£, AWSgl lfcA*f-f£U 

— ^©atawittT-rs©-^ &»Etj£7*«fc^bfcc 

mSbt^-So Fn-:/i;t&£nEtS7©-€-ft^ft© 
SaSft&U-^aKiKCfflMiPfcftfc^ 

[0 0 3 7] ti»9-CfiW?n, 

3fc&©b§VMfi£#'f So — JSk tftSEffll/ — ^*tts 

j&$8 1 if <b mm £ ft & u -a- it is. » x- $> 

5©T% *©3ISH:««»«l9fr6SStSft&U — ^* 

©S^&ftiSfctofcfcJU M&£1£8c©b#i,MS£*bT: 

[0038] mm : £(D&oi£^m*m<titboy-^m 

t> ^«©St*SffiT3*3^SJ:b-CH\ fllx. 

-2) o 

[0 0 3 9] £<bfc, #^SS5©-a5t b<«^rgP{C*3 

^-r, e»-rau-* r *©-fflft^ist:ii»**««j« 

-y$©&K SfiTS -a- 4 - #T- g -S o 
[0 0 4 0] U i:U *8U£5t:Htti(ift 
fcffl^fcti^fcifcJU H««4:bTiPlftPI«l8*ffl^.5C 

«t o T 4) MS « £ IS gi5 1* £ 4 o 

[0041] m5itmmmcom(Dmmm^mLx\,^ 0 

©mW* 1 5 1 9 ^j£tB U 1 9 T-£ 

*f£ftfd&fifflU-^?g?£, Um, a»$SS 5 © AWJg 1 



(5)3582 001-13238 (P 2001-13238 A) 

8 

[0 0 4 2] HI 6 tt#$8S©gHS!l©0iJ£ ^fo 12 6 (C 
^-r<fc?£, 2-?©a»$S§5, 5©MCa&ft2 l&S 
IU jSa^)2 l©aa*£«SE-r4Ci:fc:«fc 5, 1&6 

[0 0 4 3] ±BB©S*fia 1 9 *>38j!!&S 2 1 ffltf-sgffig 

a, ±iziiUfetes(c:ttK^^ft^v^o mm^ti 
tz v-y%L*jx.mt> b < ttjaa**t*«is 5 ^a*t$ 

S*f 4> b < ttjgi®£-ti-Tgi£t§ 3 'seas****'?* 

[0 0 4 4] C© £ t-5(C§^3(CA«^ft-i)^36fflL' 
-y?S[©^JK^IS«i5-r4Ci:lcJ; «ttftfll^9©#?£ 

/^©fij^b^ott^fflv^r, m&mi'—srmaome. 
e>i^»E^ 7 ©as*»J4fc»(csij© b # ofit^is^a 
ftfcaisjfts*ffli>fc»^*»wr-Bo 

20 [0 0 4 5] H7tt&!fc8£S!kSh:fi*l 

fflei^LTUSo a»$E8§5©AI«S 1 1 hffilttS&i 1 2 

©astoi iaffi%.m&i&±(Dis-y»ifimm-rzvm 
ftcDizmMiLmizmmT- g , 5 ©tb*r^ 1 2 ttj^ 

S«»l O's^fflb-^&GJRf -5«fc^t:ES^ft 
So ^igBgSOS^Lhfe^jiSv^^, A«*l 1* 
5)ttlSrtBl 2 * -CceSBlftWf IB T SEoT. 

30 jteu-riftBTfSx «aEfflu-y«©«©an«fia 

[0 0 4 6] 0 8tt> »»8J:8iS8i l la-i' h t b 

•c-&flc$ft-rv^«sss«[8i o^©#^5©su©iaffl 

£0>J^bTVM>o *«U» 5 ©— i«ttSI*a 1 3t*oT 
V^o I/— ^ifttt, #2SSS5©-Sffil lJ;!3A*rb. « 

S!SS5&easbTS*fHi 3-r-sw^ft^ M^isitce^ 

bT#i£g§5©-4Sil lit) tBW1"5o BP*>. A«*i: 

40 (Hawaii^— ©— im 1 itc*-2)o AW*e»mw*-r©e 

^Jlftll$F^ T |±, *«U»5©g3*L, e«Jfi«*vi: 
"TSi:, T = 2 L/vT*(5{S-^^e>ft4o C©iEgT*S> 

ott), E2~6©iaffl*ipIte-r-afe4Ci:«iB^f,^T-* 

*k iftSflau— y«©3ftfi*w«5-r*ci:3{i*-esSo 

[0 0 4 7] 0 9ti, 336(9 U-y«©*ffi**J^*fls* 

^ife»]^B^©»?gK5©affl*^j^-rs 0 ia^jT- 

50 3 («;WV?7-) T-SI^^-aTs tfe^F^7©F*jg|5 
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*j£Bu *»Ktt7cDrt»fc#£-r**«»*j9*»e> 

(DRmu-VWiZ, Tfg« bT, «1&*n#j9£ 

^■T-So X^ft>^7-2 3ttm£tt2 5£}#*,, ^ 
fflMZ 1 SfclJMZ 2©^|p]{CIalteK»^nSo C©« 
3&«JiWWai*S«l±x 0>Jx«. «W¥9- 3 0 5 9 3 2^ 

[0 0 4 8] ««B 5 © A!Wi$ 1 1 BU 3fffi!Mt«U:<D 
%B 5 (Dtfjgf JIB 1 2tta*»3^s»2EfflU-yjft*e* 

3©£fflttwa&^*3c£ttffle>a»-e£>3o *Nrtc, Aft 
Mil l«3rt8SW±®W- ^tttfSIX-rsfGBMrc:!! 
B-f*lfcE> ^SEttH©iE»flWB*fT'5Ci:*»-eS*o BP 
*>. •jfe£ttH#Sfe<&*i^ AW* 1 ltb-^WJ 

CjKfrift«-C*, fro, t£S/HU-y«E©gfiiIftNF 

[0 0 4 9] IlOlt 7i-XF-7H-l/-^ 
B^©*MS&5©®ffl£#lmbT^&o ««HIn©S&S 
g§l 1 0~ 1 nO<D?ti?ti(Dl<—¥m<DGLffi*:-rt>-r 

zuiz&f), ms©#{fi^u— ^ffiftasta-rso c©s 

[0 0 5 0] HI Hi, jtSMfltEET-ifcoT. 1 
gift, a§i£S§ 5 ©t±5W« 1 2 ttgjggg 3 'VfcSffi b 

-y^ft-MEsrr £ .tot-sag £tx-g> 0 ^^nmrn^m 

[0 0 5 1 ] H 1 2 ^il«^f*-5t:^ 1 
*»6a<S*nfcU-^«i:S«S3^©*«j9I«j9*>& 

*4s*rffitbT. ttSAflttBi i aiwsiii i 
ttcjsSbtaftB-cs^ fro, tt*fflu-y«©sfs@ti 

[0 0 5 2] #H^5tt±ffi©Wl|IIia-C0\ ^fetfrS* 

- > ©*mjh k » w- t w b fc fr\ & -r b t) % (Dmm t k&£ 

^ti^^o #l;t{£, 0 1 3-e^fJ;-5lc, >2 7© 

rtstnniaji i*ia;B-rscfc*qr«6-c**o st, 0 

14l:f>tJ;^t:, *:->2 7©-gB(C, AtJiftl 1£ 
Rtfs AWJffil llc*&8g5&3lR$-t!-£fl|ji$&£C 
il3, 14tt*V^ #,TOf2 9lih 



(6)1112 0 0 1- 1 3 2 3 8 (P 2 0 0 1 - 1 3 2 3 8 A) 
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[0 0 5 3] ^iiiS5fflI^ii:ltlt f*Jft5£eS8 

aw********-? s s «fc a tttia, 

H^^SttJttitWSffiT-fe^o — JEN ff^ftflH^fc 

[OO54]015, 16©^Jftt, BBttSftfcffilBS 
10 «§$6&5 t bTffll^£0iJ£^bT^-5)o Ctl£©Wi, 
«$ES& 5 tt&r b * HBte ftT * < T * «fc ^ C i: fc« 5* 

bT<^i>o 0150WTH;, aSBSiipftjasm^iifcu 

*aoTa*»3©fitB-r**i«iiK:e***So £P^# 

*U §«S3CAlf?nSo 

[0055] 01 6©^jt?tt, ^aMtii ofrfeasa* 
tifcb-y^©-g)5ft, i&Mmv-ymhhx,. 

3 1-Cg»$*. SP^*?SEgS5ftjloTMW^3 s\zm 
20 <<, tfc*fflb-^*$(;tSlttfc3 5 tAoTift^iafcSS* 

3*u ffiM*«j»5*a»*iqifca0v s*m*3 nao 

[0 0 5 6] SI 1 7 tt*%qg£ffi3ttK^ftgB®fltJ£ 

[0 0 5 7] j@i«SB8fciU ^«(HlSS3 7h> ^-f 5 >^ 
fi^**ElK 3 8 i: S^tto j£flt 0S8 3 7 tt> ^ -f 5 > 

ymtt£.m& 38*>?. s 1 zgmhxmmm^ 

[0 0 5 8] SfHfH-^^agB 6 tt> SflfDSS 3 9 » 
fW«WW*l3»4 0k*Btro SM0B3 9J4, 

3*-?.«$&^tv-5«^(c«-^#a{i^)tift«-rfi^R 1 

[0059] ttf^flte«i^ise 4 o ^#ffi«jeiaK 

4 1 fitK , .niss4 3 fc, mmmmnmm4 

*j**-r«^s i ft*-r«^R i tftSB 

40 b. SSWBOW^BHIrtOSWU-^iSO*^***)** 

^Sffi 1 A b ££fdc b. WL&9a® 9 (3 © 9 1 

ttltSttO OB-9A b 4Mt5o 
[0 0 6 0] «tfg@g§4 3tt, 3M«©B#^Jft^fig^i: 

i*ii>*<i:*sau awwfsytiftaEfflu-^Bog 
iE^tbT, iftatt i©«^z*^b> m««6H^T 

& S i: # (c £ b T Hafii 0 ©M-S3- Z ft ^fiEf 5 . 
50 [0 0 6 1] fSa*j»»[HSS4 5 li, ^#«fJ^HlSS 4 



11 

t> a«jan»9 3&«^aEOi:*t:|iai«[ii:fts. 

[0 0 6 2] II 1 8 ttStlgHlSS 4 3 OUttttftEIHMItjA 

4 3(4, KfSSHI8S5 1 fc, -m&m®985 3 SBtS 
HISS 5 5 t&tsts. 9<i 5 >^«-^«*ia»3 8(4, 3f 
^««B«IC, yaffil ©«^S l££/?£-f£o fi-sf S 1 

(±^«obs3 7-sisa^nTi3i3, «*s itmmmi 

[0 0 6 3] g«S 3 TJ!rJ£»«W±©EWl' 

n-5o gft^ti-c^&oi^t^, r i tenama o 

[0 0 6 4] S£«B§£iJ£^-f{3-^S 1 0tt«SIKIelB&4 3 

— t>A*$*lS 0 fc«U (S#S 1 014, ^Cfliif 

5 1 ©Steffi £1" -So fe*T©^8^(4*lft*n$j9*>e> 
©KJW U— ^*Vt:*aEffl I/— y«lc» l/TSiS» 3 

H#SS*2>bgV>fflt?^jK^t- 

[0 0 6 5] ftmft|g|B5 U4, ;&«H#£iJ£^-r«f S 
10£gflb, «f S 1 0#itJMl (c&oT Bf 

£ttm*fc:, ar£jan©Nk mmm 1 ©«^s 2 

[0 0 6 6] H^i*ftfc&SIHISSIIHB5 1(4, • 5** 
P-HISS5 7i:, /WX&EftliUBS 9 fc*£A/cv>*. 

• f*-r u— bibs 7©ta*«KMJa*nfc^-f 

H*^(4S«EHllS*^btf>So HJ»»1©«*S 1 0 

tfusngrass 5 i©;t> • ^-r u-msss T^xxzti 

So :t> • 5 s -f U— [1585 7{4^t-> • ^-f b— KMBr 1 
£*bTi>tK ft f S 1 0 (DWamm 1 ©««>#, ■ 

u-^mr uiiiiu&^e,, m^s 1 o# 

aia{i0k:«c5*t*©H> HSffiicft-ffSa lfc^sK 
-T-So ItSa U4;t;u;*£jE£|I]BS5 9~,A;fri*ft£>o 
[0 0 6 7] -»W*£j«|aH» 5 9 (4, l&Sffi 1 ©ff^S 

a i&SMb-r*»e>m^»BH. msffi 1 ©« -<§ s 2^ 

SKfSo 0^£*tfc;^X£j5KlH]B§5 9(4, ^3te^3|- 

— KD 1 2M7t h h7>^X^Q 1 I <Dffl.fr-&£>-& 

T-^So »*^-f*— KD 1 2fcttttJfiRl l#Jg^£ 
tvt&t), 7* I- h7>^^Q 1 l©ai$ y*tc(4}& 
tfiR 1 2 A s g^£ft-tV">3o 7* h b5>>i?X#Q l 1 
fflxv^t ffititR 1 2 h©g^U4, 3>7 : >-^C 

1 2*^bT, u^;ntoeiai»6 1 ©ATjsst^nT 

^5. U-^;i/t^Sd]8S6 1©A^(C(4, SfllBEEVc 

[0068] ^mmmm5 ifrtbtaxztizm^s 2 



(7)«H2 0 0 1 - 1 3 2 3 8 ( P 2 0 0 1 - 1 3 2 3 8 A) 
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(4, ff-^Rli:ft(C, — StiBBSItt 5 3 F*3©ifflJSlH]3g 
6 5^A73;**x£o ^a«HJgS6 5©m73S 3(4, S2 

i:R l&mmzmmmi *fce>*»n«s iiiit* 

SCfctt*:^. fif S 2#||JM1 h&£f$?DJt4, IE# 
!$(;:&»8l'-y$)!) s §«£ft£B$#jT-&£4 5(;=, * 

£*i&(:m(4\ «-^S 3{4i&afitOfc:5ScSo 
10 [0 0 6 9] H^SLftflfl-CB:. — ScftR@B5 3(4, n 
V^V+J-C 1 3 h, *V tf— h'D 1 4 {§^R 
1(4, 3>r>1tC13^lt, HIM6 5CA 
*«»©— #fcflW&Sil4„ B01ttls]B6 5©A*J«©- 
^(C(4, «ISjEVcc#, y-ft-h'DH^LT 

[0 0 7 0] fl^S 3(4, IB<fiH]^5 5©gB«&Ii]Bg 
6 7©h UifM-^Tfcb-reji^ilSo SB{fc&[e]8S6 
7©*-;i/K{f^Hi:bT(4, m^S 1 0*SA73$n 

So *-;uf{e^-h(4, v—?m<Dmm'&frt>, vvdu 
20 -^©^i^y^-c-, ttafficttSo -ebr, j@i{a 

t^sct-, h vum^TteWsmte 1 tc^So ^©b$^ 
^^^-^l/Hd^HASi^sffii^i^b-cv^s^, mm 
tti©«^s c nfi&matiio m^s c 1(4^-7 • 7 

-f U— 0SS6 9^A*^tl-5o 

[0 0 7 1 ] *7 • 5 s -f U--08S6 9(4, ilffi 1 ©ft 
tScltfAMnfei:^, H3Hi6l©{t^Z££fiE 

b, <a#s c ltfisittocaoTt, m^©^-^ • 5= 
-f i^-bsp^t? i ©p^(4, if zsiit i (DVtmjzu 

30 o„ I^Sc 14 5 iltt0t*l.tti^7-r-fb- 

[oo7 2]seoT, *«Efflu-y**«sfi$na:oa: 
h-r-m^S"j(c, naffi i ofifR i **^j*sna:i^» 

«f s 3l4fftJHii i:*e»^^©-e> ^-;uH«^ 

H(C^Sffil{C*oT*>, ill 1 ©M-sf S c 1 (4£/jg 
^tl^V>o ^"7 • ^-f V— B^fa 7? 1 (4, • ^-C b — 

B$P^r 1 4t)t.ft<i§^^tl-5©-r-, IE»T*fetl(4, M 

attiow^z l^ssiub-r^fig^n?.* 5 , m^s 1 o 
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ffii©«^-s c lifi-m-^^iE^ic^.m^titji^t, 

[0 0 7 3] HI 8(Ci5V~«-C, -*y • 5r-f Hlgg6 9 
(4, y-f KD 1 5 i:, 3>f>tC14i:, 
«tSlllB7 1 h£^fco IBfiSfHSSe 7iP?,tti*^*l 
•5fafScli4, ^t-h-D15*Ib^ l"VM& 
^EgS7 1 (c^if&^tvSo U^H^0B7 1©A7JSS 
t(4, MtfSSV c cCgl^tlt3>r>tC 1 4 
A s 81$n5o#S??f4 9 N 6 3(4, 0^-7x- 
50 XlalSS^^-ro -Y — ^[HSS4 9, 6 3(43> 
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ryy-Cll, C 1 *— HD 1 1, D14£ 

[0074] Ei9 &*&mc&z>mfe&tnmm.<Dm(D 

b-^$f±^E^7rt£^g1--5J;olc:j£W£ 

*n^9£&*n-f £<, 

[0 0 7 5] ;fefi[USg7 3&U— y&£^ffl|*Fs7£*?- 

^J;a(c^ai^-y-i>o g$f§3tt,SI*b-^«£:g«b 

K3 9tt^ffl«f «-r«^R 1££ 

[0076] ^#^w^n]es4 i it, mm<Dii&*7F-r 

ffltiSMtSo I£*fc*q<ia9ftb©££(cfcfc, IfeJM 
l©fa-*fAb££fiKU M^*n^l9$)i3©i:§tr(iMiS 
ffiOcDM-^Ab^^fiKf-So ft:fc\ HUBJc^Ttt, J 
13 |pj #m fefi (ft £ ffi 3 f 5 o 

[ o o 7 7 ] fiiBmis 4 3 kt, u— y«©^m*(ft^^ 

tv aui«icD«^z££jBfc-rso saftus* 
Sfcbt, s^afito<Dfs^-z^^fig-r-5o 
[0078] mmmmmmm 4 5 « % a b z 

[0 0 7 9] 0 2 Ottiai 9£ij*bfc»fctfc$in£gSC:fc 
WCfiUIILf&SffiBiaKM 3fflft«:6<]*m»llllfS-efe 
So 0^£*l£«tfg[I]BS4 3 0\ 3SF<ft«-3fS£IS» 7 5 

— aWBIUB7 7 fc, IB«H]S&7 9 h£^tfo 
«^^@SS7 5t±, ^ffi^^tiHf S ljfc&tteKfflU 

-^* s §(H^n-5^§*{fi-c-fesci:&^-rM-f s 2 
[0080] *sii]^7 3(*. ffifemmmz, tuo 

©«*§ S 1 ££j5g;-f So fl-^-S KiXdr^>5^— 2 3 

>?7-2 3li^©*fui;iPi<i:t5o flf«»*W± 
©KWi'— y«#x 3«*3C«fc-3TS«;*ftSi:s S 
MESS 3 9Tlt -tOJWIHk fftlM 1 ©fi^R 1 

ofcSCH: N {S^RlttiaWBOfcftSo 
[0 0 8 1] #{ft«€-38£®BS 7 5 fc*. fS^S 1 £g« 

— 2 3#|iS]^T^.5£:£t.r, »l«10BfS2*4js8 
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t5o CCtlt X*-V>5^ — 2 3 ®BKlJ3&fttt^ 

-23*i|6l<tt5. HffWKttx 0 9T-^£iX£l$[i3 

SffilCDfaf S 2 ££J5R-T3 3 
[0 0 8 2] I^S2lt fi^R 1 fcttfc— StfHBISK 
7 7^A*^tl?>o -Stft^UBS 7 7 OM- *E 

[0 0 8 3] -f >M— ^®IS8 5fcJu V D 

22h7*h h7>i^#Q2 1 h«fcD«fiK$tVS7* 
h^r^S^T-^-So Dt^^f H D 2 2£*tbT 

2 1©3bi?^(:lt nv^v-y-C 2 2ffl-S£#g^£ 

n-cistK 3>f>^c2 2©«itpe,, fi-ffS2©s 
tefa^s 2 o£m^-r 7* h h7>^^Q2 i© 

20 3L/^^Cttfitn;R2 2*IbT, »M®VccASft 
iSS£ft?>o n>5 : >-y-C 2 2©flfc«8ti±, y^f t- K D 

2 3£iibT^ mitmmvc c&mfaztiZo 

[0 0 8 4] HafDESS 8 7 fi. *W t~KD25ffl* 
V— Hi:. y-ft-HD2 6cD*V-KJ:*81Lfe7 
-f H. i7t bT^fiKcFtlTV^So lm31ffl[I]S&8 7 
Ctt— iStS6MlH]EfS 7 7 -5 W*—* 8 5^e>ffi 

si^R l * s A^^tv?.o ^^©ibf^^iEm-efeti 

«f S 2Smi^R 1 tt> SJSI§IKftKS« 1 £tz 

30 ttitaffloic^?)., tt^t, iEmT*fen(f, m^-s 2 0 

tifRllifflWCSftt^o BP*.. IEmB#{C{i (S 
20, Rl) = (1, O) icfctt (0, 1) tte2>(D 
T*. ifS2 0 tim^R 1 ©l&Sfl]fc±SB$lf&MI 1 

[0085] u ^;nj^iae 8 9 it, *k 

l/*V^ttt4. iiaffi[llB§8 7©miJ* s itSfiil-?? 

iIflfflfflfS34UlMSo fcbt&SE 

ffl ^ _ jfi $ a § ^ § -e § $ n ft o t § c 

ft-So 

[0 0 8 6] IBM13SS7 9 tt> fH^S 3 *^«b. «f 

S3*sfiitti©hg, mmmi(Dm^zz:£.f&T2>o 

IBtSH18S7 9(i^-7 • U— B$F^r7 2 *WbT*5 0, 

fa-^S 3*«iftSfifiOi:ftoTt), *y ■ u—mmv 

-So ^"7 • ^-f B#Ht7 2(i, ff^-S 2 0 fci^R 1 

©^^©H^fflw^sfF^p-rsfcfeciawp.nT^So 

50 ^afit0©«fS 3/^^-7 • b-B#ra77 2 *nz.T 
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zffi, *y • =rj \s-m?&-n ltefs-sfs 3^mmmo t 

[0 0 8 7] imli^tiT^^n^ il 0f^*l5 

©j£ta#ft : £^-w§£. ft-ts i tLxmm.\Biffi4 3 

[0 0 8 8] 02 1 &#&BJ3£^3ti&1&*u$IB©gf:: 
SiJ©HM0>J^^-r^n->^0-e^5o 0tc:fco-?\ $fet 

«$lxfc»«»ltt, 32llia5 8(CJ;o-CSi!)^nSo * 
$?SS 5 tt — «HW 4*6 E 1* 7 K m tti $ ft fc 3tjft-C 4 

t"-y*6©-g&#A*f;**u xm^ntcu-y^mm 
^■y-2>o *«B5*aai/fc«aEfflu— 

[0 0 8 9] X*t>?7-2 3 i:LTB\ WHPF? - 
2 1 8 8 5 7^T-&^CD#«gte#;i/^V ^-7 — £fflt,>3 
Ci:^t-#-5o X + t>57-2 3 ttigftlUSS 9 lCi 
0telW2 5 4W>KLT, ^9MZK MZ2© 

#ft{C[I]fci^£ft-5o X*t>5 7-2 3®|Hlfi^ 

7-2 1 8 8 5 7fc*Vvt, *T»«eD*titfS©tftHiS g 

&}£LX, 2^@©1^m3-^ , ;^Asi§:(^e,^^Tl^So ci©t& 

ftm&x&zjioizmwzti&o vimfii(D&mz& 

[0 0 9 0] He^^W^© 93H3-f 0 

§««^«LSSB 6 Cttl&-r So §««9*!LJIgB 6 ©« 
#BS-T2)o c©5^S£0iJ ©*§•£•*>, 5fetC32fi^.fc^SS0iJi:|pl 
[0 0 9 1 ] 018, 2 0T-fflt>£*l3L'^;i4fci£[a]g§ 
#B4$frS£5, 345,1 389BJ!*ffl#, |H14,66h8809BJ3 

mm, pis, 027, 1 uwhbss-cm** nx 

-;Hr-7«fttCHLTIt, (Trans. IE 
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E of Japan)VoU109-c,No.9, Sep. 1989 (i&fStSSrJSo? 

fitJ&S) CPB^£ftT:fctK " Application of W 

indow Comparator to Majority Operation" Proc.of 19 
th International Symp.on Multiple-Valued Logic, IEE 
E Computer Society(May 1989)^©^Ci)^(r &I3«£ftT 

94/233039£fB, a^SHW094/23496^<&ffi, 

23006-f§-&$g, *SIB¥7-229329&$fi> 13§§¥9-1627149 
10 &%i%fX&%J<Dyj^— ;Hr — :7&;fr> • ?-f U— 0SS& 

• /233039&38, H^fireW094/234969fi^#T-&»©7 

0S§© 7i-;H2-7 tt{± #J X «H^^IBW093/237729 

&mta:xn^ixx\^o zvmtzy x-w-7g 

[0 0 9 2] 

20 ©£5&$jlg£f#SC t**T-#3 0 

«B**&-rsc a. 

(b) mmo&w*. mm, *>o, st^fc^uftsis 

(c) £ratfc*n««£©ffiBfltig£, §i> ^o, flmic 

«*wr5«ii«ft»i*6«*«i«-r*i:fc*«-e*So 
30 (d) aa^n&u— yacDSiKflttg*. 7>o, 

!S$£B f S ^ f S - i: 4 s -e » 

o 

-2) o 

[El 2] #«lHlC«4»fl*|»«BC:l3^T. ME« 
[0 3] *«WC«*i»f**MJi«Bt:*5i^rx 

40 ©$6H*ffi^-r-5fcto©S'j©^j**-r0T-feSo 
[04] *&mtztozmiF^&w£m^bhzm&Bi 
iz, asaJSi§i*fc^j4^i-0T*feSo 
[0 5] *wa£&z®mk%a%iWizm^e>tizm$L9& 

©gij ©fi?ij ^ ^ f 0-c- -5 o 

[0 6] *^WH^-5tl^ftI^Btffl^f>n2>«S[ES 
© S gij © 0iJ ^ f 0 X $> 2> o 

[0 7] *«roc«*»{ttft»3gBKfii^r, ^iSSt 
50 [0 8] *«WK«-B»<*«MSH6Blc:*5i>r^ 
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[0 9] «il:i5ft«;i»iii(ci5^t, 

4H * «k» f s «»(Wft » st b ^ © w % ss © m m m £ m -rm 

[HI 0] **Wt:«*«!lflctt«IiSBt:43^Tx 7x- 
• 7M • ^&B^©#iftB&©&fl30!l£jjs-r0 

[HI 1] ^SIt-*oT> a»»3&»6aM9*flfcU- 

[hi 2] mst$ot> iaijftSfreaMsn&u- 

— ©IH»*a *«B8«D«MMWai»« C 45 B- -5 #ftSS©i& 

[HI 3] *»Wfc«4«j»tft»*!tBt:*^-rx Mft 

ftSS©BBB#J£^-f 0T-fc-5> o 
[HI 4] *»Wfc«*»flc»»I«Bt:*i>T^ i£ft 
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ftSS ©S'J © * ^ * H T- * 5 o 
[HI 5] *»WC«Si»fWft««Bfc*^T, MSfci* 

[HI 6] *»WC«S»*Wft»ISSBCiil^-C, 
*ifefflHI**«»fc LTffl^Sffe©0!l£^-r HT-*So 

[017] *««Cfl(«4Mc|Mai«EB®*ldtMft9-r^ 
Dy*0-efc.5o 

[118] H 1 7 Ufc«Ifls«»«sBK:*V^'r«ffl L 
10 5. 

[HI 9] #^BJ|tc^Strt£&»^B©J3iJ©3lite#l£^ 
■f^n ?» ^0-t-&£„ 

[H20] HI 9{c^Lfc^l*fe»^Btc43^-C$Rfflb 
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